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AN  ULTRASONIC  DEVICE  FOR  SIGNAL  PROCESSING 

S.  V.  Kulakov,  A.  G.  Leks,  S.  P.  Semenov  and  G.  K.  Ul'yanov 
Leningrad  Institute  of  Aviation  Instrument  Design 

The  invention  concerns  the  field  of  analog  processing  of 
the  signals  of  phased  antenna  arrays  in  sonar  and  radar. 

The  ultrasonic  signal  processor  announced  in  USSR  Patent 
319986  does  not  eliminate  spurious  signals. 

In  the  present  device,  in  order  to  remove  spurious  signals, 
the  polygon  is  in  the  form  of  a  piezoceramic  plate,  at  one  side 
of  which  the  electrodes  of  a  retransmitting  array  and  the  elec¬ 
trodes  of  a  counting  array  are  jointly  deposited,  while  the 
edges  of  this  side  are  covered  with  an  absorber  of  ultrasonic 
surface  waves.  ~  ' 

The  drawing  shows  the  block  diagram  of  the  device. 

The  device  consists  of  a  multichannel  frequency  converter  1; 
a  heterodyne  2;  a  re-transmitting  array  3,  the  electrodes  of  which 
are  deposited  on  the  surface  of  the  polygon  4,  representing  a 
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piezoceramic  plate;  a  counting  array  5,  the  electrodes  of  which 
are  deposited  on  the  same  surface  of  the  polygon  at  a  distance 
from  the  re-transmitting  array  3  equaling  the  focal  distance  of 
the  converging  wavefront  of  ultrasonic  surface  waves;  an  elec¬ 
tronic  commutator  6;  an  amplifier  7;  a  television-type  indicator 
8  and  a  synchronizer  9.  A  material  10  absorbing  ultrasonic  sur¬ 
face  wave  is  deposited  along  the  edges  of  the  surface  of  the 
polygon  where  the  re-transmitting  and  counting  arrays  are  situated. 

The  proposed  device  works  as  follows. 

Electrical  signals  from  the  elements  of  a  linear  phased 
antenna  array  are  sent  to  the  inputs  of  the  multichannel  con¬ 
verter  1,  where  a  signal  at  the  frequency  of  the  heterodyne  2 
is  also  applied.  In  the  case  of  processing  the  signals  of  a 
radar  linear  phased  antenna  array  the  conversion  is  done  by 
lowering  the  frequency  to  the  processing  frequency;  while  for 
processing  the  signals  of  a  sonar  linear  phased  antenna  array 
the  frequency  is  raised  to  the  processing  frequency. 

The  signals  from  the  outputs  of  the  multichannel  frequency 
converter  1  are  applied  to  the  electrodes  of  the  re-transmitting 
array  3,  which  excites  ultrasonic  surface  waves  on  the  surface 
of  the  polygon  4.  Since  the  side  bands  of  the  converted  signal 
retain  the  relative  phases  and  amplitudes  of  the  signals  created 
by  the  electromagnetic  (or  acoustic  in  sonar)  waves  incident  on 
the  elements  of  the  linear  phased  antenna  array,  as  the  ultra¬ 
sonic  surface  waves  are  propagated  they  reconstruct  the  wavefronts 
of  the  waves  reflected  from  the  object  and  received  by  the  linear 
phased  antenna  array. 

The  shape  of  the  re-transmitting  array  3  is  chosen  to 
assure  converging  wavefronts  of  the  ultrasonic  surface  waves 
(e.g.  in  the  form  of  a  circular  arc) .  This  allows  the  electrodes 
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of  the  counting  array  5  to  be  located  in  the  focus  of  the  con¬ 
verging  ultrasonic  surface  waves. 

Depending  on  the  angular  coordinate  of  the  object,  the 
maximum  of  the  pressure  distribution  of  the  ultrasonic  surface 
waves  occurs  at  a  particular  group  of  electrodes  of  the  counting 
array  5,  which  converts  this  distribution  into  a  distribution  of 
electrical  signals,  which  are  sent  to  the  inputs  of  the  elec¬ 
tronic  commutator  6,  which  reads  these  electrical  signals  from 
the  electrodes  of  the  counting  array.  The  electrical  signal 
f r  '>m  the  output  of  the  electronic  commutator  is  sent  to  the 
amplifier  7  and  then  to  the  television-type  indicator  8. 

The  synchronizer  9  synchronizes  the  sampling  periods  of  the 
electrodes  of  the  counting  array  5  and  one  sweep  of  the  television- 
type  indicator  8,  e.g.  a  line.  Another  sweep  of  the  indicator 
may  be  used  to  display  the  range  coordinates. 

The  ultrasonic  surface  waves,  propagating  further  beyond 
the  counting  array,  reach  the  absorbing  material  10,  where  they 
are  totally  quenched.  This  eliminates  spurious  signals  that  might 
be  created  from  reflection  of  the  waves  from  the  edges  of  the 
polygon  surface  4 . 

Patent  Claims 

An  ultrasonic  signal  processor  as  per  USSR  Patent  319986, 
distinguished  by  the  fact  that,  to  eliminate  spurious  signals, 
the  polygon  is  in  the  form  of  a  piezoceramic  plate,  at  one  side 
of  which  the  electrodes  of  a  re-transmitting  array  and  the 
electrodes  of  the  counting  array  are.  jointly  deposited,  while 
the  edges  of  this  side  are  coated  with  an  absorber  of  ultrasonic 
surface  waves. 
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